Recent observation of efficient light emission from porous silicon has attracted much attention and renewed interests in the study of nonlinear optical properties of nanometer-sized quantum systems. In this paper, we study the third-order nonlinear optical susceptibility of semiconductor quantum wires.
I. INTRODUCTION In the past few years, the nonlinear optical properties of semiconductor quantum wells and nanostructures have attracted much attention. '
One of the most important features in these structures is that excitonic spectrum persists even at the room temperatures. ' This is due to the enhancement of the excitonic binding energy caused by the quantum confinement effect in these structures. It has been known that the effect of confinement sensitively depends on the relative size of the sample and the Bohr radius of the excitons in these structures. ' Recently, visible light luminescence from porous silicon (PS) has been observed. A great amount of research activities are devoted to a better understanding of the basic mechanism of efficient light emission from silicon nanostructures.
A general consensus is that the quantum confinement in the free-standing nanometer silicon The oscillator strength f" is given by (13) Notice that f" is independent of the dimension of the quantum wire.
IV. THIRD-ORDER OPTICAL NONLINEARITY IN QUANTUM WIRES
In this section we will study the third-order optical nonlinearity y' ' in quantum wires. The second-order optical nonlinearity would be zero in these structures due to the inversion symmetry.
The third-order optical nonlinearity is not zero and we shall show that there is a large enhancement of g' ' in quantum wires of size -1 nm. This enhancement originates from the quantum confinement effect of the excitons in the quantum wire.
The third-order optical polarizability g' ' in a quantum wire can be evaluated as the following:
g fi e x "x""x". "x"g[ ], (17) The oscillator strength per unit volume f"can be obtained by multiplyir. g (15) by a factor of 1/(m. R0L ), and is given by nag n' n "&g where x""=(nlxln') and the terms in the brackets
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Here we consider only the resonant case in which the energy of the incident photon fico is nearly equal to the first exciton energy Scop, and neglect contributions to the nonlinear polarization from the other levels. The nonzero contribution of the terms in Eq. (17) can be represented by the Feynman diagrams in Fig. 1 The large enhancement of y'~comes from Pt, (0). Due to the exciton confinement in the quantum wire, the exciton size ap decreases with respect to the bulk value. From Eqs. (10) and (24) 
